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(54) raw©^] m&m9&&ztmm&**:V% : ?xxf j £<ommi}iii 



(57) [£j»] 

1 0lCffM$ttfeS(-S*ii*ttfc^^-SI^K2 1 

mffiwmm 3 o b t , 3 0b«±i kitbj* $ 

nfcJRl hn-/^- h 3 Hi, thmi 
=t^ ha—/U<?— h 3 1 a <Dmf&UfokB.$£.-fZ>Jjfa<D 

mmwmms o b oiiMBtsfisj-rs ± picMsn, 

glayhc-/^- h 3 1 a fc|p|«(ifcfiy***tfc* 

2 = v h n-/wy— h 3 2 a t v ?-\*/vm&'m&\z.m 




(B) 

21 20 




19 



18 



(2) 



1-3 174 6 



*a«5©fl!l*B±l!:j(S3©il6iBk«*^-U-C»***i^ ©J 

"Ttfrfc **ym?o 20 

V t „ = { (C1+C2) / (C1+C2 + C 

mi** 9 ] <>r.) *m#mmizm&i*tiit* f-*** 

^fc->-;i, Kfflf II, 40 

i«Sftfc«j(L«****.as^rffi*^ * y j*?-©ai3e#i6 

(C) ±BlC^2©J6igt)KSrita§-e:fc^, *2©*m 



±asprtg/ £ ^*yifi^ 0 

[1***4] SR3©*&gag?H:, y^/KW^ 
J^* r JEfc L T v * 3 £ * ft« £ r « W** 3 IE* 
©««»»***.# y JR^-. 

[1***5] *^siffl«f4, ^*fra£s»c»riis*vfc 
art t-rstf** 1 KiE*©msc&»t&*a s 

^fBfc^yiil^. 

[1***6] «##«g)5li, i**«16W»e>fl*/*£itfc# 
ft^yj^o 

[it** 7] mtmmsH:. mm, m&mm* 
1 fcie«©«5i«i»#*;L^^rffi*^ * y * 

IC5£ (1) f$$ti5taVt»i5^4t5ri?rflii 

-rsis** 1 fce«©«««j«#**.*s"5riB*^ * y as 

[ffcl] 

n ) } XVcg (1) 

SIX. *2©*m«*»&Jifc*ffl»«*Xt*I7-K*U 3fe 

(d) mwmmRV7-vm<omxfizjjftb^ftt!:&ffi 

(E) MSiaJ©T*©¥^SffiKft^;«« 

y ^©sat^fe, 

[!***1 0] «MEI8 (B) »4, 

(B-i) s*?—=-^yzivizn.i(D&nmizs:'ox®. 

(B-2) £BK:iie**m«:ita3*fcfiL BM6**tt* 

#ib«««:»j*u s 1 ©*msa s *6i&*JW 

If** 9 KE*©W«Bj**jJl;taJ BrtB** * y 
Strife, 

11***11] sfjisx@ (b-i) « v micott&mz 



(3) 



#HS¥1 1-31746 



2] IMBIS (D) 14, 
(D-l) £ffifc#3©lft««*r*i«£*fc*, IB 3© 

ffiffiffi, &t*f&J«m«©MSffi©— 3© 

(D-2) **ftrt>&j$Sft3©*mJI*£SK:itaf£ io 
laofi-^I^xyfAy^U -KIT. 13© 

[If^l3] HUISXS (D-l) (4, ^Bl-M3©$6 

asi&itfs f6Mma©HE±©fg 3 (Dfflmm 

s*»fe^s c t *mmt-rz>nikm. i 2 hh5««d«S[A<j 20 
» * * *.a*»rtfi* * * y *^ ©ass* jsfe. 

[M**14l tulEXS (D) 14, 

(D-l) ^ffiK:J(S3©|fti|ft«Srit«**fc*. SI3© 

(d-2) &4<ottwmRTfm3<oimms:Mfttt)\m 

*U i:t>fta*m«©lBffi**ta$*SX 
(D-3) !4©TOI^iit5lgi> 

(d-4) m&m*<bf&zm3<Dmnm&±mz.m%iz 

9 lc|E*W>«*l«>»t*jfci9* RTtBfc* * y 

So 

[M*S15] IIMEXg (D-2) fg4©» 

«SS©'»l^ffiXt5$iJ»a«i©{i!lilffi©— ffl&*tt«U J. 

i|t*«:aE«©±**-C3g^Ei-5IIS3©tt«KSr»5 
£ tSr#^i:i-5fS*^l 4»::flE«©«*«J»#*A.^ 40 
RTtB^^^y*^©*!-®^. 

Itt*«l 61 WffiXS (D-2) tig (D-3) t 

y **-©«aDMfc, 

IB** ^ y ^©Kig^ffi. 



9] JSioffltili, KiKifl! 

y *^©«5t#sfc. 
[0 0 0 1 1 

[^w©JB-T5fiW^»] *^^»4, nn&3mz&x.ft 

ftW****.*^®*^-* y Sf^XT/-?: ©Steffi icffl 

-rs. 

[0002] 

E PROM : Electrically Erasableand Programmable 
ROM) I4DRAM (Dynamic Random Access Memory) t£ 

^©ffijasraiiiJi*t/j>$< ttSwtn, ^y* 

fc^l/C^S. EEPROMiLTIl (7b- 
7-4^>f>f— b) M> MNOSSfcSVMtMONOS 
3L TEXTUREDPOLYl/f^ 
t5iil©EEPROM«$tlTV^ 0 
[0 0 0 31 EE PROM©— «T? fc -5 #56^111 * •=& 

[0004] [ig- i o a] fc-f , > y 3 :^*#a£ 

«a»P>f£3¥»#SEl 1 O^bT, LOCOSSIC 

we* m^mmmi 1 3-c»«*^fc^*ffj; 

fill 0 ©£g*£{C £^/H 1 0 BSr^J5fe-r5fc*ICH'^- 
^i£A£fTV\ Hl-f4. ^iftMl 1 0©jto&»5ffi*£ 

mt.tsmmitm^&^. ¥»&s«i 1 o©^s 
cs i ozfrtb&zmi (ommm ( v^^^wmm 1 

llSr^fig-TSo c©«Mii8© (A) tc^-f- 0 
[0 0 0 51 [Ig-2 0A] #ClC, WX.J4CVD (Ch 
emical Vapor Deposition) fcfclcS'^, 'F ^E^Sr^ft" 
V±#V v-y 3>*»5>fig5|gl©^i(S|-«l 1 2A^ffi 
(CJt«^*.5 (Ell 8© (B) &M) . ttt, PV/ 
77^SMt;RIE (SJfcttM'^^S'?-^) 
K7-fxs,^>-^SiC^#, 3Sl©fcf¥Wf 1 1 2 A 

1 1 2Aliftt©f«f*>5, 

[0 0 0 6J [Ig-3 OA] ^©*& s Hll 9© (A) 
iz^TX 0 ^Jx(4CVDj£lcS^#> ^® 
frWlctt, 5g^45-Bt««l 1 3XS.O t -'<^-=V^^Jx 



(4) 
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ftm i <D&nm 1 1 2 a±) \zm 2 <ommm 115** 

ztt-rztfv ->v = >frt>&z>m2<Dwmmi is a 
zmmmtZo m2<D&mmi 1 sw\ ono 
fig o y 3 ^mikm/f y =» >mtm/~> v = ^StftJBi 

[0 0 0 7] ^IC, yy/7 7>fS[«ffttfK7^3:yf 

>?&mcm-3%. 12^11 1 6 a. m2<Dmm 
mi 1 5Rx$mi<Dwnmi 1 2A^^ym 

1 1 6xtri7— K*6. &xf\c^ mi<ottnmi 1 2a^ 
f)^5t#«S3i 1 2*r#j*i-« (mi 90 (b) # 

fig) o r rT% S2^1116A(7)x^fy^l?| 
»2 0>*6&lKl 1 5Wf l^Mll 1 2 A 

tfiauKi 1 5&t£jM<^mm 1 2A©x 7 fy^ 

tT5r^^-c#5o HI 9(D (B) co 

StffiSS^fRl^. $ij^«^l 1 6^f)I^tt^ T v^ 

So 

[0008] [is- 4 0 a] *<d^ mmnmi 1 6 20 

>f 118 ^r$iJffl)S® 116^1 SS^Wl-Mt 
S (0 2 0O (A) #flg) o ft, *^f#aa5 1 1 2 COT 
*(D*W*S«1 1 oo«#ft*«WWi 1 9 

[0009] [xa- 5 0 a] JUHJfilkJI 120 

»1 2 l<07&*Srffv\ El 2 0 CO (B) ic^-r^ag^r^ 

[0010] r©± pftfliaSSr^r-rs^^y «j 30 
Mil 1 6^ft*/^MS«l 1 9 £<ofHlcj|&»R 
111, 115^Lt^Ifi (7o-f^y^- 

h7^**a>£#/*£:h/r^5o s^sae&i 1 2t 
r ( h in Rum 2 <nmmm 115 

B\ «fflfS:«W»a«l 1 2 fcH 

[0011] mranti 1 2jcm«r^»asn5i. 
HfismaEVth #aMfrfs. ^y*^ asn^-v 

^/H^I^, 1 1 2KL«W«r*«-*-sr£ 

ffS:SJ«tfiill6MJ0t5o ■««£EVth*E©* 

e^^puTt^^-yai^oy— ^/KW^ffi«i 1 
1 2\zmm&wmtstixt£\,^&\a±. mmmmi 1 e 

J!i|«*au«E«rWiPbfci:*, ^^ey^^coy-^/ so 
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1" fcsv^tt" 0" fcUWES-ttT* ^^y^lcf 

[0012] JtiEaXJHSS:*-*-* ^ y *^Sr*ttfki- 
5>t. S3 co (B) fc^WiBiiaKHi^i-NORffl^^ey 
■fe/^Sr«j^i-5r b&~?ZZ>o Hi 3 CO (B) tc^V^T 
fit* 4oco^^ey STy-Mn , M12 , M21 , Mzzfr^&il, 
T*5«9, !7 — KlWLilC^^ey *^Mn , M21 <OfgJ*3=P 

2 , M22 ©»j«m«*««ts*tTv^5 0 ^y*^ 

Mn, ^ * y i^Miz co-^o y-^ / k K 

try MftBLiic««s*t. te^y-VKW^l 

■7-M21 , ^ * y If Mz2 CO-* C7> y-^/ K K 

fit tr* h^B L 2 ^S«cStt. fife* coy-;*/ Kwr > 
ffi«fcfcy— **fts L2[-g^^tb-cv>5o 

[0 0 13] rcONORS^^ty ir/McSoVvt. ^^U 

*^ ^*»*atr»&, wiii, mmnmi 1 e 

(v PP ) SrHttnu t'yhWitfo^h 
»«««ii9t©R|©«ft!li:I^t, ^r^^-- 

//l/KWA (Fowler-Nordheim) ■ h ^A'SUfefCfc 

or, ^-Y^^mmmmi 1 9^fo«w#a«i 1 2— 

<OSf ©ftA^^CSo «_hcO)g^:. ^^y^fcoB^ffi 

mjEVth ^jEco^fnjtcv-^ hu f*—*" o" ^M^ey 

[0014] mz-\*$* * y *^ Mn <dt*-* &m&mT 
M&ia*^ mwLitcr^-fe^ (y*y$^n 

Ify hiRBLi i: y— ^«|S Li fcOR|S:flEtt5««fE 
to=frMSr^*PUT, " 0" fe5v^^^ ,, 1 " co^-^SrW 
^-T^o 9* — ^ <o?B^^4oV^Tf^:^ 7r??-'y^K 

[0015] ^^y »^*rit 

yjffiJBc-rSfc. S3<0 (A) ^*«EI»H^«-rNAN 

b y ^^s^^y -fc/usrW/fc-rsr ^^r*#5 0 ^ 

3S«H^r^*-r^^*^NAND^ h y y/i^^y -fe/U 
ttWffiHSrBI 2 NAND^hy 
y^i^ ^ y ir/i^^«^-r y Slf Mo — M? co^: 

tt-etttt, w*.ripffl ^31^1 1 oBrt^^^tb^y 

9, ^v*/uMtftmmi 1 9<D±jj\z&i<Dmmm ih 
^*/\»mmm) iii*^tt»*shfct«ww 

Sifcpftftts) 112, afet^m. tfiiai 1 2 co 

Ji*tC^2cOffi^Rl 1 5^LTM$ti«J»Hi 
116 hn-yuy- hfc^V^^J^y- hi: t>Pf 

tf^S) ^fo«fi£**tTV^o ^tt, NAND^ h y 



(5) 
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©y-V Kwf l 8 b&Gfc£itZ>zk\c£ 

• * h y ^tPfcSo ^ y • ^ h y 
s^t*3 9. ^^y • ^ h y ^^fi&«so^*y*^M 

7tt. i2©IKh7>^^SSGSr^tt*iy- 10 
*i»K:«jRS;ft/CV*5o ft, HI 3 <D (A) ic^-r«t5 
t£> SS^NAND^ h y >jrm**V*t&&9ilJjft\Z. 
ISt££*K SJ^SUl 1 6li N f¥#ftlc|BKS*t*:!7-- 
K«4:— »^^$*tTV^o ^wt% #flH##l 1 0 

nl^x;^^t 0 ft. loiDNAND^MJy^ 

y 5 * y ^<o««tt 8 m^Wi&^fi 

[0016] se^coNAND^ h y y/a^^yt/Hc 
^^^^^y^^co^-^s^^ii^assr. ex 20 

[0 0 17] NAND^ hi) Z/ffW.^ *G V ir/W^^V^ 
(«T\ ffi£_L, MO^ya^f-iPfcS) ^*J®«^1 

i6ic^m^vpp (^^.tf»2o^h) s:ffi*n-*-5o 

■SW'eysll-ffcPfcW cDSWm^l 1 61:i^d^7 
A*Jh«ffi ('<;*«EEi hWtitiZ) T?fc5fPfl*ffiV 30 
pp m («ia«il0#/vM £EP*n-t-5o — fc^b 

ffli^Diwy-VKwy«i 1 s^fcKSl 
1 1 6 1 9 k<Dm<omGLmc&-3 

1 9*»6>«W*a»i 1 2—0 
t^cffiA^CSo WW^eyjK^BMt 40 

&**y*^*#&s*L5. — ^aww^&y*^ 

fcSSV^Ttt, »J»«*1 1 6 t^^^/^^M^l 1 9 

1 Bfrbwffiwsmi 1 2^o«^oatAii^c*v^ 

So ^^ysK^f-^BMtWffiVth ©»**H2 2KHS£S 
[0 0 18] 17— K*|l4ffe(DNAND^ b y ^^M^^e so 



8 

yir/i^#fflffc£*LTV^o 5fot, * y SS^tf) 

NAND^hyy^ay^yir/^Mt^^^y • ;* 
by>-^ (wr> ^<o±5*^^y • * b y ^&fl&a> 
y^ey • * b y istfkws) {c&tfzt^vm^ (« 

T s rco«t 5fc^y tt^a^^eysK^tPP 
.£) o*J»«ffii l6Ct, *«ttVpp36SB3/niSJx*. 

^v^^tcti, apt. frfrzm<om$i**r } j m^^n?* 
• * by ^^c«Ksn-cv^5try hiiftBLtc^rasffi 

t, «©MW*y*^w:tev^l*, ffiftttSl 16^ 

i\ ^-Y^/umf&m&i 1 9*»&«w*a«Bi 12^ 

[0 0 19] ^-^^ti}bi!j^^^V>T^, t?s> Mft 
BUzMzl&i . 5^h^Mt, Sl©IRb7y 
^^DSGRtf»2©lRb7y^^ S SG(Dff— 

b*nj^ «*.tfVoc StRpjpu, ii©i«h7y^ 

^DSGitf»2©I«h7y^^S SGiilftfl 

^-T5o *aw^^y3R^o*j«i«ffii 1 6(c« 

{cuo^/i-h^TOp-r^o aiiR^y m+^mmmizv 
attfflifts. ip*>x atR^^ey*^^-* roj ^ 

lfyH|BL©«ffil4 1. 5^h^f 

v^s»^^f±. »tR^*y*^w:*aittffii:*9. tr^ 
}-<tD. S^^^ey^ic^-i? roj *>5v>tt r i j 

[0 0 2 0] NANDS^ h y y ir/Wld^oV^ 

7y^^DSGat;i2©Mh7yv ? ^^ ssg© 

fcU ^*»Sffil OlCVerase («Xlf2 0^M 

^rTOPU, I^Py^(D!7- K«6@ffiSr0^hi:-r 
[0021] roj:p^^^ey^^*5v>-c, loco 



(6) 



1-317464 
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fi-glfttCfTS SA-ST I (Self-Align Shallow Trenc 

h isolation) mz£<>x : m&£tiitm*frffim&&n 

«/hi-ari:*"5riBfcft5. C©t54SA-STltt 
4#H¥8-l 7 9 4 8#^*fcBB»SjX"C 

[0 0 2 2] SA-STIffil^<^^y^ (SA 

-st imm^-r^^-evm^-t^) 10 

$&&r®H]£r[I]2 3<£> (A) Xtf (B) fcl«U SS»ft 
E«H*:B2 4*C*i" 0 ft. H]2 3<D (a) te|g!2 4<£> 

<D (B) »H2 4©*B3B-BJC»ofc«5S;fl5lft— «»f 

o<BStt«# 0G>^fi« 
10 A) fc, Mfli<ll6i:#ttt5Wlca, **fi 
%Sr-&*i-5*y ->y 

j££*vC^S 0 2£¥*frS«i o iG>BB 

feftK) 1 l*»J*S*fCV^6. «#^®gl$l 2 

irSJ^m® 1 6 k<Dffl\a^ ONOBt^fej*6JR2©il6 
tUtl 5*s»j«S:h/Cl^5o 4*:, f&J^S® 1 6 

0<DfiB«lci*y— */KW 8 
*»J*S*bT»D, ««f»a«l 2<OT*<D^*fl:X*E 
1 0f*^4vw&efc»«i 9^tBSi-^o *JW«ffii 6 

36*fe!7— Klftl 7*Sjg«E-r« 0 ^JWS® 1 6Jfcl*!7— K 
Hi 7f±, «*B^U*^tt8#J^y a^bi 

X^IS, JINIi*Jf3 o^tte^y h& (B** 30 
-f) !7— K«*l 7 fc«JLtfiK*t-«*rtl^E«**b 
T*5t), = YU (E^itT) (C*5V>T— ^ 

©y-VKKy«Wci 8£g^£;h/rv>5 0 y-ey 
^(0-*joy-VKW^«i8&, P£g-rsy 
^y^oft&^y— */Kwf 8 

nand^ h y y/s^^y -fe/^s^snSp hu> 

fc»«l 3Ah iftffil 3 A«ra«>«*6JR«-3|sH 
[0 0 2 3] roij^SA-STiiig^tt^^^e 

y*^^*5v^rt, ««f*a»i2fc*5»t5iiKf*a© 

4 F 2 (wr^Ffi minimum feature size) 
fk, ^^.xK try h(OiS«SrBI5r fc36SRT 

[0 0 24]^ S A- ST I«atSr#i-5^^y 0 so 
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5 0 ft, s6^sa-st imm&G-rz>**v^<o 

(H4—EI10) Sr#itt, «OSA-STIiS 
SrWrs^^ysR^KSS^ffiSrlftKU ^W©^* 
y^toKffi^ffiirR^SXS^HUT©*. H 2 5 £ 
#fflL"C»«t5o ft. #l=l»r9 0*V^|R9. HI 2 4 <D 

«KffiH^a;-5#. «^)sa-st i«agsr^rt-*y 
[0025] cxg- 1 0 b] ^y^y^s 

«<b^^y *^ Sr^fiE-r^SS^Ei: «r#««r-r*fc»fc: 
LOCOS«3St#-f (B«*T) «r 

nmggcOS i O z ^e>J5fc5S51 ^*6»K ( h >^/HI6 
T% ffdOlftjUtl lcoXiC. «|x.tfCVDffilcX<5 

?F*6«*rMrf*a#y vy =i^^>j^5J¥$o. 2 
■tfSo a 4© (a) tc^-r 0 

[0 0 2 6] ffi 1 CO«-3fSfJg 1 2 AXtC I^v?* h# 

ftfrhAz^v^rm-**? 4 o^y y/77>fgf 

^V^t5o r<02RfS«:B4(O (B) tc^-r^, — 
~>?&tltimi (OttWBl 2 A^, HI4 0 (B) ODM 

[0 0 2 7] [Xf£- 2 0 B] H 5 (D (A) 

10i:ga5 13A^gEi^l«n o rtL^Jlo 
^^-^>-^^H^10«-3|S|-Sl 2 ACOT^tC 

«u o^^gsisi 0A*s«Six5o 

[0028] »:v^T^ i7f^»^^4 0^li 

ElttPS! Electron Cyclotron Resonance /7XvCV 
D) jfe*cat<5#, hl^yf««Sl3Aft^^I 
ICS i O2frbrftZ>&&0. 7 — 1 ^m^JftftWWl 4 
^Jta^^:^ (Hi 5 0 (B) #flg) . 
[0 0 2 9] *(D'&, MiffR I E«fe^*^#j|fi»W» 

1 3 A^»6»»3|s|. 1 4 asaft&sti,*: h >^s<©*^ 



(7) 



i&MW-l 1-317464 



11 

rtd5T-#^> (@6ffl (A) (B) #J$) „ Sfc. 

rro^lcfettSm^^BBSia^EITI^^-t-o ft, [3 

6© (a) i4. m7(D^A-Aiz^oft^m»&mm 
nm&.ftte-wmwmx'ib'Q . 16© (b) »4. m7© 

B - B fc^^S^W^W^-^WBlll 
ft. El 8© (A) , El 9© (A) StfEllO© 
(A) 14, EI7©^l$A-A(C»o;fci|5]^©¥3f{« 
$£^©^5£l$#— gBgrffiEK-fc'?, i8Q (B) . El 9 10 
© (B) S.mai0cD (B) (4, m7 <D$ift}B-B\Z%i 

[0 0 3 0] [II- 3 0 B] #:Sc, 0 8 (c^-T J: ? 
ic. mf4cVD&fc5W4j?^fci£t;: < fc9, «sj^«0 

nojbi (mm/mtm/mtmvmm&mm) t>*bi& 

[0 0 3 1] [Ii- 4 0 B] *;©*&, ^ffii^, #I;LI4 

cvDi£ici^t> ^JNM^s-^i-stfy v-y =>-^^ 

fi£5i¥$0. 3~0. 4 nm<Dm2<D#nm 1 6 A£r±i 20 
«£itS„ i©:|*iS$:EI9© (A) £.1/ (B) ic^-T, 

y y?97^&.ffiAXfh' : 7'(=-v^>'S&mzm 

m2<DW&mi 6A. |g2©i!&^gll 5MH 
K>#i|sfS 1 2 A^:^^ — = ^^-T5„ wpUT, 1 2© 

1 6 AfabrfLzmmnmi Kin, 
ttmc %i<D&nmi 2At^^m.mmmui 2% 
Mtsri^s. zvytn&mi ocd (a) sx* 
(b> tc^-n ft. m#«agpi 2*, ©j^sm 6 1 
^mfc&m 1 0 ro^jgas 1 0 a t <Dmm.mmcm £ *l, 

[0032] mm- 5 obi ®mmmi 6&-<? 

X^tLti^T, ^^^m^i 5 X 1 0 13 cm 2 © 
K-X*T-^^£^ 1 0 ©ftffi Lfc?&gg|5 1 0 AtC-f 

^->-aA-rSo rivtiot, fHaps^ii 6©w{ai©¥ 

iftSfil 0©2?iggU OAO-^ty-^ / KM 
^««1 S'SrSBS-g'^i^fig-f-S^i^-r-t^ (12 
5#ji) c ^©m, #J;tf4CVDS=lc:.fc?) PSGfeS^ 
I4B P SG^^?5^5«P^«6^3 0 ZJtmV^ El 2 3 
S.U5H12 4lc*bfc^^ey^Sr#-5r i^-c-#5o W 

ISWSo Mlc, /iffl[I]i8©^j&^KJ;9j^M©^y-lr 
[0 0 3 3] 
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*©Sti^, fcS^te-T— *©?B*SrfT5o -t*t#c, 

mm t ©ng tc* # /«ee&a£ ^ $ * 5 ^m^ s & s„ <t 

{4, SiW®^<t®^#^£©Bg©^a:^i:, 

^ t r x-^mf&'mm t ©^©^ssg-g-rojt ic ±ot 

[0 0 3 4] ^ASg-g-tt^/h § ^4§<g\ pi y ^§^=- — ■ © 

— mn<-tz> Kot> «ag«ji^^Kif^« 
(Mfflim^iciTOn-r-<t«te) k -it 5 » 
©#ffiinisscDEa^ii^-rs^. y^ey^roiSjt^ 
^h©±Mjg<ai>!)^ #ffi^r B i^jgs u ^y 

Sf^©»f£g«©ffiT©J^ia£:#5o ;>< y 5if^©«ffl 
[0 0 3 5] gMC fi£3l?© S A- S T I Utig^-TS p< 

^sa§pi 2<Dm&zm< *^f*a^i 2 t*fip]-r 

1 2 cowrie* xummm \ 6^mn^>m^t-r?>^ 

®2 3© (a) #n) e L^L^^fe, 
w^i 2<omm<h (ip*>, mKDW&mi 2a<dj¥^ 

-ft) (4, [II-4 0B] lC*Jtt-5mi 1 2 A 

? & m mt£ h <D \Z 5 c 
[0 0 3 6] jElC. ^ 1 ©*f^S 1 2 AWJPJgttete, 
[IS-2 0B] iCft^ h U^-^WiDffini 3 Art 
Sr^tf^:ffi(cs i 0 2 ^e>^S^Mi|sH 4*««$ii: 
•5^©*gBl 3A©7X^ hJ*<o±S;(ra£r*B#, l-uy 

f-m<Dm^mmm<Dm^-m mm* h © k ^ * 5 „ 

[0 0 3 7] 4fc. «^=#iffi^l 2©i¥)K^I4. MffiW 

mn \2 1 y — k m 1 s ©^a^-g-icigH 

[0 0 3 8] ®gLf&&l£ZM*& 

y^/KWys«itffsaii©i 
©^*^Sci5^*i^-a-tt;©{£T^KitU, rtticj; 

t, #m^ra©^{b, aait^^h©®^ ^^-y^^ 

[0 0 3 9] 

[ItSSrfilft-rSfcfe©^] ±fe©S«)Sr*fig-r-5fe 



I 
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k. (=) m«f»«»©-t;trfc:, S#2©«£»J@l£:frL.T 

[0040] fHms& K««me t zmmmz 
mas t /i' K^*«s <Dm&&®m-f <ommm 

«««>fl!Meffi*-WEaEU EHT» «d»«*4:->— 

Vtn = { (C1+C2) / (C1+C2+C 

[0044] ±&<ontto*&&^zitt><o*mw(on% 

Yfl"(>mmk* (n) ¥i»#S«i-^fifc£;h^ 

(=) «ffif#»«©-h#»^ m2(Di^mm^vx 30 

Kg§3©i£ji;JK£^UT^fiJc£*K fBHUSffiiHgtltete 
t^^^prtg^>^y^ro«3g^fe-efooT, (a) 

tmm±. \zm i<o$tnm &^t% ^3s?i© 
Ml^?-=y/t5iii, (B) 

1 ©» *W a» & J* * «tif W9WS «r » J*-f 5lSi> 
(D) *J^ifW&0«l7-K^^TJ«5*'[6]i:¥ ! fT^m# 

«^Sr^J*i-SXSt, (E) «ffiS«?RS©T;£©¥i!l 
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k Ammztir^zmi&kirz z. k #3* lv\, 

[0 04 1] Jfrf^lWU, LOCOS«fi*5^ft 

tn. sa-st 1 fetc*<5< h^isj-wnmt-ftmm 

[0 0 4 2] #*?li©««to#**;tJ&S^tBfc* j ey* 
eg SrPniDUfci^, «W*«»*^ir*^J5MK#i:© 

p^jcs (1) x-^^tt-smteVto Tfi&tk-PZo ft. 
m©**it, i&T}nffiwmnk<?'r*'*'fef$mstk<r>m 

[0 0 4 3] 
[f$C2] 

„ ) } X Vcg ( 1 ) 

[oo45] "iffift^ * y * 

i&fexft (B) 14, LOCO 
Sj£trS<5#^i-5r ttr-$5^ SA-ST I & 

e>#*uv\ ip*,, (b- 1) s<f—~>'S&nizmi 

<Dtf&m K. «fc o T ttB £ *VT <^ V *¥3ftfl&K ©«* 
«gtlrMt5Igt, (B-2) ^ffilciteigsH-WSriS 
a$-£fciL U 

SiiasffiU^. r<Di§-g\ X@ (B-l) 14. mi 
*fflv>-C¥*^S*Sr^y^^^-r5X@, fiP*>, 

[0046] — ^r, Hfrtaxg (d) »4, (d-d ^® 
{j:»3to*6^)K*ii«^-frfcm, SS 3 mmmm&Ufrtfi) 

wnm<omw.m<o— nz&m-tzm 3 o$6»^^#ex 
(d-2) mnm*ib)&z>m3<Dttw§&±wK 

sg 3 roite^T- ; KS*i^•cv^/«c^^©J^w«^E©^ilMffi*■r♦ 
is (d-d f4, ■$m\z.m3<omm*i& 
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fi85rt^asu\ mmmm<nmm±<om3<Dmmm 
^iits^ttt, it^mmmmmm (cmd 

[0 0 4 7] fcSl^ttX. ll&fEIg (D) 14. (D- 

1) ±m\z%s3(ommm&m&intit^ m3<ommm 

±.\Z.ftA<DWP t m*nmii^Z>TMk, (D-2) %a 

<ni&nm&tfWi3<Dimm*n5rm^3k^. six. >p 
tt< ti i mmmm<Dmm^m^^i:mt. (d- 10 

3) I4©OTIIri4t5lSi 1 (D-4) mmtt 

m*tbs&Z>z.kl>W*L.\,\ rroi§-g\ IS (D-2) 
K*5^T, ^4«»J|sf^2i.^3cDilfe^^^2/f i ^5' 
*U tit, «^=S«g|5roffi!lMBS.^J^ffiffiro{|!|^E 

m3<D*6^^#^r I© (D- 20 

2) tig (D-3) k<DfflX\ BWLfcffllf«^£D^ 

mm.m<Dmmvt&zn o z kim*^\ is (d 
-3) icio\,^xm4<D&wm&m£-rz> t zm3<Dmm 

stmt bttw&mifz^ t&x'Zz,, m3 

<ommm/m4 namm^m^-r^^m^k v 

X. S i Oi/UV* btfPc. S i N/Wv^ VttWr. 
SiOz/SiN, S iN/S i0 2 SrM/Tt5rtiiT- 30 
#3 = 

[0 0 4 8] *^Bj<D«^e<j*#^^^prtg^^^y^ 
y a ^^.fVtm^Mz.^ v = 

kTZM^ pl^^yMMSfiMS, pI 

Mf&zttft P i-> y => ^^^s^^fflv^ r t 

Lv\ pt^ey sH^co^Ta* loOpSi>x;i/rttM^ «o 

[0049] mi <Dnmm ( h ^*^m.m.m) is, 

i O2, S i O2/S iN, S i ON, S i O2/S i O 
N^kS^-f-S-iriST-tSo »2<7>>&&g:BII4, ON 
OJH, ONI, S i O2M, S i NR. S i ONI?))> 
f.Mt5: t/4ST*#5c H3ro«feii:)Kt>, ONOi> 
ONJ^, S i 02^ S iNIg, S i ON|g#^t>I^ so 
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tsrtms. ^SrafeS^^i: UT. S i 
O2, S i N, S i ON£T0!l*-r5w ktfXZZo 

[0050] mmmmRxf?— kiss (fc5v^»2wft 

!|sf^) »i, 0*J;itf, ^^^r-rs^y ->y 
^e^sr-^fr-r-s^ y ~>y =^it^^T^>yt 

^3^«i|£fg) ^FM^^^-rs^y ->y 

[0051] ^-ey mT*&mnmm**vm*kirz> 

[oo52] p<^-y^^?:^/^ y ^.^/v-M/^y*^ 
=i^7;u^=.vj*frt>ffij8,-rz>z.ktfxz. mmmz 

ONOK, ONI, S i 0 2 ffil, S i NJ^, S i ONI 

1 <Dt&mm±\zm-j&2ivx\,^xh£i<^. t&mm'pi'£. 
[0053] *&w<d* * y m^Am&Mmzivttw 

^tt^ft^^y-fe/KOWiti: LT, EEPROMCD— 
IffeSNORS, NAND^ h V ^JfMt^V -fevK 
D I NORS^ANDSSr^tf Si tdSr-#5o 
[0 0 5 4] NAND7MJy/S^^e!)t/KOS^ 

Zfr1tm2<Dm9lb7^i?X?t>bffil&&tl^ NAND 

* b y y /©-fi©^* y i^o-^c y-x/ 
>mmt. mi<omiRb7>i?x?$:frL.xt°-y bm\^ 

^it$JxT*Jt3, NAND7 h y V'^WftilffiW^^y ^ 

1 ro51^i b 7 >-v?^ ^5.^2(031^ h 7^-^^.^ fi, 
^J^li, MCnf + ^HMOS FET^f3«fig-f- 

[0055] *^B^(c^ov^Tl4, mmnmRw?- k» 

©ID'S* ito Wf**«f 3 coite 



(10) 
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[0056] *»«©««tw»*ift*.* "rtib*^ * y * 

«t«BEVth *s*ft-*-5o r^glfgmjEVth <omt\c£ V 20 
l2tS * fitly"- * <DW»M pfffi t ft £ 0 
[0 0 5 7] *aSMJJ:*5V^T. SA-STIftlcS-^t 

[0 0 5 8] 

EAT. HI6#IfC, *W0>* 
M<oj»m (»T, *ffi<0»ffi 

[0059] mmomm i > mmcomm io^^yi 30 
^te. s a- st 1 jfetcS-5< ^^ey aw- (sa-st 

^yiK^^o 3Wfco»«i©^ 

*--«IJrffiB«rBlG> (A) RXf (B) KlS*U 
ftBB«HSria2lc*-r o Bl© (A) »H2©^H3 

A-AK»ofc**ttft— «wffiB-?ab!K hi© 

(B) ttH2©^RJB--Blc»ofc«a;»ft— «»ffiH 

[0060] mm<Dmmi(D^^vm^t. «©sa 

-ST I*at*-f Sp«*y**i:lRl*l^ ^*r^/W£ 40 

««i3i, 12^ $»j^im® let, mm 

mm 1 6 36^6ffi«£u ttt^iwi 3j^c>fis 

[0061] ^^^riMMfci 9Xt*y— */Kwr 

y««18lt *»*S«10 (±9Aff«J^I4x 
Mil OfciKtt&tLfcggjBWi 0 A) CW^nt^ 

1 2 <DT**>¥SH*S« 1 0 1 so 
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i o 9&vy--x/K 

i 3a^ ami 3 A&M&zmmumi 4 
[0062] x^tt. ^tt«*r**i-*#y v-y 

tiK 9<D±Jj\C^ S i Oifrhf&Z 

Ii«gn (Fy^/uM) ^LtM^H 
tv^o £fc, Mi«gi6(i 1 2 ©Jh*' 

ONOK^b*S*2©l6«Kl 5Sr^bT»fifc* 

1 3^i$Jit^«MtSl ocoffittfi^ 
S10(Z)»10A) fc. 6 i:36sa*i-5 

[0 0 6 3] MHMil 6 Ki»l 7 1*. ^*fi* 

sr**t"5#y ^>y — 

-k*i 7<DMr/5^<ba:^-r5m^ : Sffl^i 2<z>ig!i 

lffil2CO-M, ^2 0>*6»JKl 5 ^ITScSL 
TV^o rtltaot, i«til6 2:lffiaffil2 

[0 0 6 4] mmnmi 6^±*i:it t/^~*a^ 
©A«Eii»w»^6j*stry n» (H**-r) mm 
«a«3 0Sr^bTi7-K»i 7 k^Jxffii:^i-^^rf^ 

^7- */KW 8 £gaBfc£jft,TV^ 

£ Q * * y m^<D—Jj<o y— */ k u>r ^« 18^ 

So ffi> JilW««MISrfll*i-5»»kbr, BPSG, 
PSG, BSG, AsSG, PbSG. SbSG. NS 
G, SOG, LTO (Low TemperatureOxide, i£?ECV 
D— S i O2) . HTO (High Temperature Oxide, ffi 
ii.CVD-S i O2) , S iN, Si ON. 
^*Lfe(0«-»©a»*3a M^ffONOg (S i 0 2 ®£ 
/S i N^/S i O2BI) . ONJ^ (S i OzBI/S i N 
K) ] ^fSr^m^o 

[0065] *iSo^^Sl©^ i ey^ J f-^il*5v^r{i, 
7(0^0^^^^ (EI2^^oV^T. rxj x^i") 

¥^fts#saa5i 2(ommm 1 2 b±^, onok^ 

2 1 tfi«^WlcSJgg**tTV>-5o £9A*M9fctt, * 
3O*ftftK2 0dS. «^f#ffla$l 2<^ffltEl 2 BRtf 
SJ^mail 6(Dil!|^® 1 6 BO-?{5^SaUT^«9, > 



(11) 
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-,v Ymmnm 21^ as 3 <omtm 2 0 x&mztix 

l>4^HW*l 6©fllSS16B*-CS4LW5, 
iJUCfcoT, Kffiill 2 1 KtfSI*Sp«ffi 1 6 t 

mnmz&ftztiZo ^ kjswm 2 1 sr^tts ^ 

*«3*©*fte>i\ ->-/WKffi*«S2 1 t«^f#ag|5 
1 2 b(Dffl(Dmm&i&i>mbiriZ><DX\ S*iiS-£-ifc£t£ 
3fe.fc !>:*:#< £5 5. ->-^KM 

112 1 ^flcfiEi-SO^ m#*«a5 1 2 t y—*./ K 
W 1 8 ^ft&S-S-lcjgB Lfc^*^-a-Jt<o(ST 10 

[ 0 0 6 6 J |Hi£<D^fig 1 CD#iES^l«<D^ * y JH^f-K 

u 11 oiuuk ( h >*^mmm) iui2 
115 Rvm 3 wjfegtK 2 0 tem.$i&m.ffiwmw 121: 

hVM" ^ • h 1 1 (M&mM: 1 1 

a Lt^tftsfi 1 0 t*bnffiw%m 1 2 ^t^isax 20 

5. ttffssrc* 1 2 izm^-^mm-r 5 r t t?x 
^sasui 2KfaLfctf*¥f*sfii oic^w-r 

[00 6 7] mmoBM 1 ©i?ig«ffiS!^ y sts^a* 

6, B3C (A) ©«Ss«0KH^*i-J:5ftN 
h y V^M^^y-fe/i-Sr#^-t-5C td5T-# 

5U fo^^liXv @3© (B) K^ffilelSSSr^-rJ: ? 
IC, NORS^*yt/^i^t5-i:t)T*#5 0 ftk 
NORl^*!)-fe^SrMt5i^> 01O (B) 

*«■ Lft v t -rtutf J: v \ 

[0068I wt> la 1 xt/m 2 ^mt&<omm 1 

«P»rffiia, H4~116, H8-I2113, &U ? BSfil21-r-fc 

[0 0 6 9] [iS-lOOlftf^fftlSlOC 
^ffilc^B 1 w^igtJ^ 1 lSr^ritbfctt, f i©itgl 

<Dtt&m 1 2 ASriiffl^*, 0cv>-C, |gl CD so 
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*m*l 2Afc/^-=^t5. JW*«lfcW\ &3l?© 
KSfcfrife© [Ig-lOB] £ l^til::. fja^ft 
S«^e>^5*»ffS« l 0 ic, ^SSg^f-Sr^i-^t 
H*t ^ y *^ SrT&fc-r^fcftfci: *£««r-*-5fc»!> 
KLOCOSflffittti^i/-^ (H^-Srf) 

«i oommzt^ju m^it-f) sr^-rsfc*©^ 

SASrtfPo «*.tf*«Mb8:»=:.fc«K ff£7~ 

8nmiS»S iOaA»«5$l©ffiiI 
il&flkll*) 1 1 1 0<DmmzMf&-tZo 

IiroiWl lco_bt^ 0!|x.(iCVD&lcS<3 

T^tr^-rs^y ->y =^^<b^sj?^ o. 1 

0ym7I;S0. 1 5 n mcojg 1 ©PI 1 2 A£±ta£ 
r©tttt*rH4© (A) ic^-To W, €6*©^^ 

1 6 <Dffiffl£it:*:$-&$;fc*K: > 0. 25ymM0. 
3 0 u mCD® 1 (DttPrM 1 2 A£if £^aSfc 
So — ^iSeo^l ^*5^Tli, |l:v-*K«i 
«■ 2 1 «r»J*-*-6tt*, **iKf-frJt©HttP4rBI5ifc 
^•C#5©T\^C^0. 10/imMO. 15(imOl 
l©»WJii 2 ASr*a§ii:ttiiJ:v\ ^tvSfc, 
5 [IS-12 0] lc4ott^H<O^J|Sl-gl 2AO^? 
-^i^tfsgifiiftS^tfSte^u [IS-H0] 
^r*JV^r, hV^*t<Dj»S51 3 ArtSr-g-tf^MlCS i 
Oz*»6>J*5ilft»«*H 4 4r±ta^-&5^l-«t|51 3 A 

[0 0 7 0] ^ 1 (Ottmm 1 2 A_hiC L-v^^ 

t, 0tjx.«R i Em\ci:9mi<ow&mi 2a^- 

= y/f5„ c©^U8*ia4cD (B) ic^H-tfs, — 

= ^^fcf lOttlftSnAI^ H14© (B) (DW. 

[0 0 7 1] [IS- 1 1 0] JSCIC X —^fZfl 
itm 1 <Dttffl§ 1 2A(ciotSaSitt^4v^ifl: 
S«l 0©^*S(C, 3(l^g|H«l 3Sr»J*"f5. ^ 
6t)t-l4, 13 5 co (A) t^-rj;5l-, ^- yf-^if^^ 
? 4 0S.tJ^°^— 1 (Dttl&m l 2 ASr^i 

>-?£Htzmi<0#Wmi 2 A©T^I-»4, 

1 0©5?g?Fi51 0 A^aS^5„ &^t\ lyfy^fl 

ECRj£(dg<5#, H^yf«C*«51 3 ArtSr-^tf^: 

ffi^s i oifrb&zmz o. 7 ~ i ix mnmrnMPc 1 
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4*mmZ'&z> (Bi5(D (b) &m) . 

R I EffitcS<5#J«»H-»l 4ft^y^/<y^i-«. £ 
5 It, hv^ttoiPMJl 3 AfclMfctmi 4as*I£> 
iitttfchU^fflO*^!***! 3£. ^^-n>- 
^SttfcSS 1 1 2 ACOlS^^Sfi 1 0 coffi 

«(CgB*^»»C»j«i-5ii:36ST?#5 (B6© (A) 
RXf (B) #flg) o *fc* C©tt»IC*5*t5«a»*lB 

[0 0 7 2] [IS- 120] 2 ^>tfift 

R 1 5 £if «£iir«gL IK 2 1 6 A£fg 2 <D«6 io 

ig$£l 5±(C*t«£i*\ ftV^-C, »2(DW»*1 6 A, 

S2©«Sil6A^^5aatSl6 
Kiftl 7, IB 1 1 2A*»6rt 

5««»a»l 2*r»riti-S. AffWlctt, H8i:*t 
«*.tfCVD«fe*E>*V^W:jR»fk«feteJ:0, ON 

obi (mfcm/mkm/mkmvmm&mm) 

5 0>RWtt* ^itfl4-18nm^ftttfJ:V> 0 ft, 

[0 0 7 3] ^©f, Affile, MilfCVDSl:S^ 
T«ftWtt5#yv9=^ (*S»0. 1m 
m) ^U^^^-T^v-y i^>T K (SSfaO. Urn) 
©2l«^y K*»feJ*S*2©*j-»Jll 6 A£ 
±£«£i*r6o Z<DVtm*m9<D (A) JMJK (B) 
>65. Hf2ii3V>Ttt»2C9«-3p|-«l 6 ASrl«-e*Ufe 0 

<5£. 12^11 6 A. fl^OfeJUKl SRXtmi 
©#»112AS:/<#-=^t5. vlpUT. fg2£> 
WI1 6 A^e>J*5*UW««l 6ftt*!7— Klftl 7, 30 
ttt»c. IS l i 2A^6rt5iflf*««l 2£r 

Mt5ri:^#5„ r<o«t«S:Hl 0<o (A) &xf 
(B) ft> mi0(D (A) KSrftSI^ 

Si« i 2 ^ «j#pttfi iei ^mftmm i o <d^®^ 
lOA^iiTO^^ti, e*^^y §st^fe^# 

[0 0 7 4] fiUuBXSfi. S A- S T I «ag«: 

[0075] exs- 130] rnnmm i 6 &x* 

!7-K«ftl 7cDM^5^f^i:^fi : ^li^ : *ffl^l 2 CDfiUJ 40 
■SI 2 B±lcfg3<D^jK2 0«r^UT^-^Kffl* 
HJf 2 lfcJMWS. 3fci\ Affile. ON 

oit^&j««iB3oaftiHR2 o^c vnmzxmm&it 

5 (HI 1© (A) #S0 o l3O$6tK2 0(DS 

ozwm-f%zt\c£.ox. mmmrni 6<Dmm±<Dm 

3<©»»Bt2 0SrBft*-**S (Hll© (B) #ffi0 D r. 



I3^I2 0?:RIESI:5^x 
yf/<7^t5o vL*U-J;oT, 812© (A) KiS-f 

WTftt«»a»i 2^iii®i 2B. &tffij9Pmi£i 

6£>ll!|^® 1 6 Bco— £B (Wi(fSJ|iiil6oS^^ 
0%) «r»flH-5U->f h~>?*-/UJ&VZ<Dm3<Dmm 
«2 0t»5ri^S5 o 1 6 ©HBB-b 

0*3<0»J|W)t2 0S:»iLt*>5©^ ®##ffilH51 

2 (offlfl^s i 2 b &twsij«i«ffi i 6 <Dwms hbo- 

ff*ttCTS)fl3 0ttftlJI2 0£. «^C§Bg^tttc 

[0 0 7 6] Lfc 
ff£0. 1-0. 3^m^3Wfil2 1A?:CVD 
■JSfe^T^BB^iWi**fc* (012(7) (B) #RS) , ||S 
3^i2 1A«:X5;f^y^t5 (013CO (A) 
#fiS) o rtUCjzoT. »3©|6&g2 0t?ta$tlt 

v^jfcv>suffijfi« i 6 commm 1 6B*tgsu i3© 
wi2iA^^^ mmmmi e tmm^titz^- 

>v KAVtl 2 1 r £ * So WH»tt#ir>f 

K**— ^»tt©*>— KjSSMUl 2 1 ©l£«B(Off Stt 
WfcMR#*K. i8t5^KMti2UgL 

^KfflStl2 l<Dj£ffifc 1 0 <b 

WfcH:* 1 OlfilUR 1 1 ##ftt5©"C, v— Kffl* 
«S 2 1 t 1 0 £ a$*SIM-S r. i: ttft V\ 

[0 0 7 7] [IS- 140] ftt^ 1 2 © 

>-ffi«i szm&irZv Mcftma*. mmnmi e*^ 

t LTfflV>T. W«Hii(f5X 1 0 13 c m- 2 <D 
K^Xftf^iftcSSl 0©SmUfc^®a5 1 0A^ 
^^^A-r^o rtt^JzoT, SiJ^Jffi^l 6©f^{|i|cD^ 

iMffii o<DS£jg£j$i oa<d— Ufricy— ^/KW 
^ffl«El 8*raa»frtt^»*-*-5^i:*-C*« (Ell 
3(D (B) #fiS) o ^©^. «itfCVDSl:J;!)PS 

Gfe5v>nB p s Gmfrto&zmmmmm 3 0 «t«a 

«1 8 0±*0lStt§J|3 0fcBP«*r»rtU 
55aP$PrtSr^tf^P^«fii&M3 0±(ciB«*«*^«Sr±t|g 

[0 0 7 8] WU [18- 120] t [18- 130] 

ffiSS K-XS5 X 1 0 13 cm- 2 ) (D^nm 

Oco^ULfc^g^l OAlUt^aA 
U (Hi 4(0 (A) #flg) % [Ig-14 0] {C^oVn 

ii5SS K-XI1X10" cm- 2 ) (D^f 

♦E«S:^«W***1 0(7)SWUfcS?S^l 0 AiC>f^-^ 
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ftAtiCitt-tS (014© (B) #flg) . rtvlc 
iot, LDD (Lightly Doped Drain ) 1S3t£^i-5 

[0 0 7 9] fcSVMiX, [IS- 12 0] t [Ii- 

13 0] i©ffiK*iv>T\ ftj^mm 6 Sr-^;*^ i Lt 
M^X. 1 0©«UJUfcS5ie«Si 0 

AWtviSAU 1 0 oltil Lfc^Jggp 1 

OAlcy-x/KW^l 8Sr»*U [Ig-1 
4 0] ic*5»*5y— */KWT>'fiWBgjS0>*:»0M'* 

[0080] t&&<i>mA i fc*srta«*s«j»#«jtj9»>r 

f^iffSil 0 \z.Mf& £ ttfc^- r %!V7fr$m®. 1 9i© 
IftftKl 1, 12, 2 0(Cj;otSl^tlfc#l 
«ffi-t-fc5ftffiSfflg|5 1 2 «r*i-5«#Sb*S[ h 7 ^5? 

mmnmi 6x1*17— mi 7 ©^5^^ 

fcUffi^SW* 1 2 ©{MSB 1 2 B 3 <D&mm 2 0 20 

IW«JE.8:U : m2I«JE & {£T £ * 5 - i: # "C # S If K> 

Sfc, SA-STIfeCJ:ot^If« 
I3«g«t5«3l?, LOCOS«3SSr*-*-5*^« 

[0081] (niio^ffi2) mm<omm2^ mm<r> 30 

mi-<Dmm^m<ommx'h^o mm<D^m2icxmm^ 
*u&y*y mwmz. mmnmrnnzx 

m.wvtz**vm*<offi&tmcxhz> 0 au **&© 

Jg«g2©^*y^tC*3V>-Clis S3©Jgif2 0*y 

— */KW ^ffi^i 8 ©±;££-es£L-cv^,ftas, 
*i£©i*fi 1 ©^ * y *^t- t tis-f 5. 

[0 0 8 2] KT, ¥*f«**©«:*«J*-WWrflSB 
X'hZmi 5 ~Eil 7Sr#figUT, HJS©^fi8 2^*Jtt 

ffi* 01 5~il 7li, 0 2©^SlA-AlCft-D 

[0083] [ig- 200] mmomm 1 © [ig- 
100] - [ig- 120] zmn-tz>o ep*>, 
s« 1 0 ©sibi-is 1 (D&mm 1 1 L.fc&, jg 1 
©teni ucii <ottwmi 2Azmm£&. 
x% mi<o#&mi 2A^^-=>/t5 e ifc\,^x\ 
ztvitmimwnmi 2Aiaotsa* 
tvc^&v^ttsis 1 0 tommc^ S A- S T I #ig 
fctf-f-saFHMHMU 3Sr^j*-rs. Jfcfc:, Affile* so 
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2©«&igcJBIl 5^±iffl^-tirfcm, mzott&mi 6A£r 
1 6 A, fg2©*fiigUKl 5Xt*»l©#*Wil 2A8v* 

^-=v^-r5,, rnic±ot, g2©#i|sfgi6Ajj> 

fej*««l*m«l 6ftO«l7-Ki|ftl 7. afctffc* jf 1© 
WSI1 2 Aj5>P>^5®##SSS 1 2 4rMt?,ri:i5 

-e#s (01 0© (a) (b) #Rg) o 

[0 0 8 4] [Ig-2 1 0] fflfflMM 1 6 £.15 

!7-K*l 7©@Ut5*[6]i:W^* ; ^Sa351 2 ©{M 
MSI 2BJb{c^3©i|fiig:^2 OSr^-LTv"- /UKIf 

^BKS i 0 2 frl>l8.Z>Wl3(0&mm2 O^CVDmi' 
xmmZHZ (015© (A) #fig) o &v^T% SB 3© 
ii)i2 0±c > ^t>=- bSd-ci^* h*ma>e> 

J*SJS4©*m*5 O&mmZltZ (015© (B) # 
fig) o 14 (Dttnm 4 0 ©J? & (4, ftjflf Sffi 1 6 ©Hffi 
fc»J**;h,fcSS3<Dl|ft»«2 0 4-+^d«a-f-5ff$i 

[0 0 8 5] -fc©^ I4©^15 0Xt5^3©iffe» 
K 2 0 * 3 ©JftiBai 2 0 Sr* y 

f^^^tSrttict, ^J>/£< i:t>$iJW«Sl 6© 
Hffi^^WS-arS (016© (A) #fig) . *4©*m 
150 & 3 ©Jfeigdg 2 0 ©«f^«J*lfe3ctt, R I E 
S=JcS<5# g| 4 ©*m« 5 0 Stfl 3 OftftR 2 o & m 
^xyf^-^^Ltti^U ^^nUPrMS 0£^ 
y ^< y ^ ^3 ©iffe^K 2 0*i7f^7^L 

jR3©«iwii2 0ftCMPafeica;-4#ffl«-«jtcw 

rtfl3 ©JfeigdK 2 0 ?rgp^^(C^* Lt t> i- 
<, rUCiot^ ©J^im^ 1 6 (DIMM ±£>m 3 ©J6^ 

9&2 otfmizznz,, mm<oj^m2izts^xti. nmm 

m$ 1 2 ©lll^B 1 2 B ©^:T, ^©IW*® 1 6 ©{II 
Ml 6 B©-gf£&au lo, ¥«{4c£fil0 (± 
9J:^«J{ctt x ^e§610A) ©Ji^*T-®i5E-r5«3 

^-T5o ik^x. Tvi/^ymmzftoz.tizx^x. 

16© (B) #fig) . f«, «ffl-f 5JB4©«»JiO»W 
[0 0 8 6] [Ig- 2 2 0] Hm L-fcfflffllS^ 

7yt^iv^> »w istcf&mmm 1 6 ©^s^sr^f 

?. ^©fL *«6o»tll<o [Ig-l 3 0] tl^i 

-frfc^, S3©«ipf®2 1 ASr^y^y^-TS. fiP 
•b, ^c«frT-fc5, ^F*6^Sr^*bfcJ?^0. 1~0. 
3 m m©^3©*mS2 1 AS:CVDffi(CT^ffi('it« 

(0 1 7 © (a) #fig) , m 3 ottwm 2 1 a 

Srmy^y^i-S (017© (B) #fig) „ 
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ot\ m3<ommm2 ox&mznx^ft^fflfflnmi 

[0 0 8 7] [Ig- 2 3 0] mmoJ&M 1 CO 

[Ig-14 0] ^tf«:^aot, ^fM<£>y^r 

[0 0 8 8] ft, [Ig- 2 10] ^ttfic:. fftlfNffSl 

x 1 0 13 c m- 2 ) 1 0 (Dgffl Lfc 10 

^SPl 0 AWtyftAU [IS-2 3 0] l£*5V^ 
flSiSS K-Xfil x 1 0 15 cm 2 ) <D^F 

M4fc$r¥Wtt£&l 0(Dlffllf:»l OAlUty 

So 

[0 0 8 9] fcswsx. [ig- 210] contra fgj 

«i o^^Wbfc^g^i 0At:y-^/ KW>-«« 20 
18*»rtU [Ig-2 3 0] t^tt^y— VKV 

[0090] mm<omm i <o«ft»»#*;tas rtib** 

*y*^**#«fcfc*5V>TH\ [Ig- 13 0] td*3 

£ *SIMfcffl(G>Bfc*<D fc * ic -7 y m$tfr*ft oz\b tm* 

oteMi l^^f ^/^titi^ttf^ S30 
*t*Hi2 lAiy-VKW 8 k&S»'T 

tz&\^ mi(ommmi i 

Lfc»£\ ^ KJSWM 2 l <t l 

2t<Dm<Dt&&®&<Di&T*m<o mM(omm2 40 

2 0tm£foZ><OX, 13^12 1 At V — ^/ K 

[0091] ?&W(Dmi&<DMn\zm-3 

oRBtffofc*. mnr*«ffi^)^tt so 
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thx$z> 0 i-s?v **si>m<Dnffimmmz. 
tawx) 1 1 <D_t\m&tsfrizmmm e 1. at^ >§» 

tb-c*5t), ¥SfcR-es>*o ^y y ^A-My^yii^- 
cOf^fflfClBlb-tte. Miff, XSK "Volatile and Non-V 
olatileMemories in Silicon with Nano-Crystal Stora 
ge" , Sandip Tiwari, et al., I EDM 95, pp521-524 (2 
0.4.1-20.4.4). ;£fifc ""Fast and Long Ret 

ent ion-Time Nano-Crystal Memory", H.I. Hanaf i , et 
al., IEEE TRANSACTIONS ON ELECTRON DEVICES, Vol. 4 
3, No. 9, September 1996, PP 1554-1558 Sr*flBStbfc 

[0092] tut, m*ftffimm<omm\z, sa-st 
i m^mizzti-f, a*©h^^*as. locos 

•i:tlll» Lfc*So#»^IW9t)«*"CJ> 9 , MS: 

5 i-. s#^a^i 2tt. ^**^m$mmi 9 

Sti-5rtt-C*5o ft. 0 2 7ttB2<0$cEPA-A 

K»ofcira«©flES»ft— »WSBBr*5. S 2 7 ^ 

«bfc«w»a«i 2 tig- 1 1 

0] ffl»mt^^^^y|i2 

[0 0 9 3] 

it 5 «> ic®^^^/? * &m < -r z> &m#m < 
K^nuitrtttte - 1 \c£^xm±m&<D&m&m 

5il4:3»T?**j(S*. y ^y SH-T-^Of*— #©«#3i* 
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So 

[Ei 2] *mA<v v m^com^tfiteEzwmx'hZe 

[B3] NANDI^^iit/WStfNORS^^y-fe^ 

©#?flsiiiB& st^-th -e $> s c 

[@4] ftmvmMoj&mi \£*3Hrz**vm?<omm. 

[125] H4K5l*«tr» 369l©*16©»«lR:*srt5 10 

lie] B5fc§i*«s. &w<omm<oMi&ifctsitz 

IE 7] 06tJ:*Lfc^JSic*Jtt5^S:e?)*SB«g|t?fe 
S» 

8] H6K:3l#j&§\ ^«55U6©JgfSl^*stt-B 
m^W*-^»rffiiaT?fc5. 20 

[Bio] H9fc5i*tt*. &w<Dmffi<oMmi\c&v 

[Bll] H10fc3l*«#, *W©HJfi©»« 1 »c*s 
* ©*5tt«j *— » ISrflH H *> 5 . 

[01 2] Hi lfc5l#tt#, *«©*»©«*« lfc*5 so 
ITS * y ^©JJJS^ifeSrRWi-Sfc*©^**** 

[HI 3] HI 2K3l*tt*, 3691©2EK©*«1K:J3 

[HI 4] 5SM®Hlt<o»«i K33rt«^*y*^-o« 
ffi#tt©*^*rlftWi-5fc*©¥*#£*#©«5£«l 

[Hi 5] wft<n&te<nwm2\c&ttz>*=tym*<om. 

ffiH-CfoSo 

[HI 6] HI 5tc3lti^#, 9&m<omte<Ol&1&2iZl£ 

its* * y *-?0gira&*ttn-r8fcft0¥ttfl&K 
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[hi 7] hi 6k:§i*«s*, &w<Dmi&(DBn2\z& 

*HWffiB-eS>3. 
[HI 8] «*©y*y*^-©«3fi*jfeSrKWi-5fcJe> 

[HI 9] HI 8K3l#i&3\ «JtE©^*yiB^F-©tlt3i 

HT-foSo 

[@2o] hi 9\z3\%m%. ftejiEw^^ey*^©** 

*jfefc»W-f-« fc»e>©^*#:a64E«St©«S:«J*-«|JWfffi 
HT-foSo 

[i2i] s63I5©nand^ h y y^s^^-y -tr^©^ 

[022] ^*y^©Ktt«JEVth©^*Sr^«Ilc 
[02 3] ^515© S A- S T I )£(cS^< #^f-© 
[024] B2 3{C^Lfc^5l5©SA-ST I Slcl^ 

< p< * y s^roisw^iatitfcs, 

[025] &&<dsa-st im^m<5< **vm?-<D 

»f®BT'fc-5o 

[026] ■^/^y^^/wffiy*y*^©*sc»ft— » 

$nSBT-£>So 
[827] Wffi*«»JiS*^*HB«*J:*-e«tf5«3g 
«r^ri-5*58W©^ * y i^©IS«l4-a!lrI0t-fc 

So 

[«F*©RH] 

1 0 • • • l 0 A • • • ¥2£#S«©^ig 

ii---»i <oi&&.m. i 2 • • • 
i 2 a • • - mi ©*mjf , i 2 b , i 2 c • • • 

¥«2fS©(lMffi, 1 3 • • • *^ #Hffi«c. 1 3 A ■ ■ 

• tfNR. 14 - • • 15- • -12 ©*&» 
K. 16- • -MHWm. 16A- • -^©tftSWI, 

i 6 b • • • vmm,mcommm. i 7 • • • v— k*§l 

1 8 . . . y— .x/KW i'WHE, l 9 • • • ^-v^-A- 
7^fiE®«c, 2 0- • • 3 ©*6gdBi. 21 • • • A' 

vmrnmrn. 2 i a ■ • • m 3 ©*ms, 3 o • • • m 

f^^B-M, 40- • • s-y^lslfft-**? . 50 - • • 
ft4©#*MK 6 0 • • • *«tt*/htti6*fr?-, 6 1 • 

• • £JM 6 1 
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